Study Objectives: Acute kidney injury (AKI) is strongly associated with adverse clinical outcomes including prolonged hospitalization, progression to CKD, and death. Diagnosis of AKI relies on detection of changes in serum creatinine (sCr) and urine output, both of which lag days behind renal injury and are unreliable at initial presentation. Here, we utilized data mining and machine learning methods to develop a predictive model for AKI with capacity for identifying ED patients at high risk for development of AKI within 7 days of their ED visit.
Study Objectives: Acute kidney injury (AKI) is strongly associated with adverse clinical outcomes including prolonged hospitalization, progression to CKD, and death. Diagnosis of AKI relies on detection of changes in serum creatinine (sCr) and urine output, both of which lag days behind renal injury and are unreliable at initial presentation. Here, we utilized data mining and machine learning methods to develop a predictive model for AKI with capacity for identifying ED patients at high risk for development of AKI within 7 days of their ED visit.
Methods: A retrospective cross-sectional cohort of ED visits from 3 hospitals over 2 years was generated and used for model derivation and out-of-sample validation. Clinical data for all adult ED visits where initial sCr measurements were available at index visit and again within 7 days of ED departure were extracted from a relational database that underlies our electronic health record (EHR) by an experienced data user. Primary outcome for prediction was Stage 2 AKI within 7 days of ED visit, defined according to sCr-based Kidney Disease Improving Global Outcomes (KDIGO) criteria (sCr increase to 2 times baseline). Secondary outcomes included KDIGO Stage 1 AKI (sCr increase of 0.3 mg/dl above baseline or 1.5 times baseline) and Stage 3 AKI (sCr increase to 3 times baseline or to 4.0 mg/dl). Predictor variables extracted from the EHR included vital signs, laboratory results, chief complaints, demographics, past medical history, active problems, home medications and ED medication administrations. Only EHR data available prior to prediction, made at time of first metabolic panel result, was included. Predictor variables were normalized as follows: ED vital signs and laboratory results were processed to minimum and maximum values, nephrotoxic and nephroprotective medications were grouped by pharmacologic class and least absolute shrinkage and selection operator (LASSO) feature selection processing applied to chief complaints and active problems identify variables with predictive value for AKI. Multiple machine learning models (logistic regression, decision tree, linear discriminant analysis, support vector machine, and random forest) were generated and tested in the prediction of our primary outcome. All were developed using a training dataset comprised of 90% of encounters and evaluated in the remaining encounters using 10-fold cross validation. Performance of each model was assessed using binary classification measures and receiver operator curve (ROC) analyses.
Results: Our final cohort included 127,183 ED visits by 72,539 unique patients. Median age was 58 years (IQR: 43-71) and most common high-risk comorbidities were hypertension (51.8%) and heart failure (9.8%). Incidence of AKI in our cohort was as follows: Stage 1: 12.4%, Stage 2: 1.5%, Stage 3: 1.0%. Predictive model performance as measured by area under the ROC analysis ranged from 0.661 (95% CI: 0.637 -0.685) using decision tree to 0.771 (95% CI: 0.759 -0.783) using random forest.
Conclusions: Machine learning methods applied to EHR data identified ED patients at high risk for AKI well before patients met diagnostic criteria. The model developed here, when paired with nephroprotective point-of-care clinical decision support, has potential to improve outcomes for this patient population. Study Objectives: The 2010 ACA has been a source of divisive political conversation and widespread health care reform. In recent months, it has been the center of renewed national attention as many of the law's key provisions face potential restructuring or repeal. Amidst the changing health system, emergency physicians take on a unique role, serving as the first point of contact for many patients. The objective of this study was to understand their perspectives, illustrating how current and future emergency physicians view the ACA and its impact on patients.
Methods: The study consisted of 3 parts: a survey of a nationally representative subset of FACEP; a survey of current medical students intending to go into emergency medicine at 8 US medical schools; and a series of 35 qualitative in-depth interviews with current medical students, residents, and emergency physicians across the Yale New Haven Health System. All study parts were completed between September 2017-April 2018. Data were analyzed using descriptive statistics and a grounded theory approach. In order to compare outcomes between surveys, FACEP and medical students were matched on sex, race/ethnicity, and political ideology using coarsened-exact matching.
Results: A total of 945 FACEP and 137 medical students interested in EM completed the surveys (response rate: 98% FACEP and 36.9% of all medical students surveyed of whom 8.3% were interested in emergency medicine). Overall, 48.5% of physicians indicated having "good knowledge" of the ACA, 59.3% indicated support for the law, and 54.1% indicated that the ACA has resulted in better care for emergency medicine patients. Disagreement with parts of the law (31.9%) and issues with ACA design/implementation (18.8%) were cited as the most common reasons for opposition. Compared to practicing physicians, medical students planning a career in emergency medicine were significantly more likely to self-identify as having "good knowledge" of the ACA (RR When asked in interviews about their perceived knowledge of the ACA, EM providers at Yale were more cautious about their proficiency (10/35 reported having "good knowledge"). All acknowledged at least partial support of the law, noting in select comments that "broadening of health care coverage is a moral imperative [/] no other viable alternatives have been proposed." (resident) and that "while I struggle with the law as a whole, everyone deserves health insurance" (physician). All denied changes in their desire to practice medicine and the way that they perceive their work. They did, however, acknowledge an increased number of insured adult patients, awareness of cost-shifting within the hospital system, and concerns among patients with highdeductible private health insurance plans "about the costs of things like observation versus admission." Both pediatric and adult providers reported seeing more patients.
Conclusions: Despite differences in political ideology and concerns about aspects of the ACA, a majority of practicing physicians and medical students report support for the ACA. Future emergency physicians and residents were significantly more likely than board-certified physicians to favorably view the law and its impact on patients, providing insight into the potential direction of health care reform inspired by the next generation of front-line physicians.
EMF Characterization of Telemedicine Use Among US Emergency Departments
Zachrison KS, Hayden E, Boggs KM, Espinola JA, Camargo CA, Jr./Massachusetts General Hospital, Boston, MA Study Objectives: Telemedicine (TM) is commonly used in US emergency departments (EDs); however, the extent of TM adoption among U.S. EDs is not known. Our objective was to characterize the prevalence of TM use among all U.S. EDs, to describe clinical applications for which it is most commonly used, and to identify ED characteristics associated with TM use.
Methods: As part of the National ED Inventory (NEDI)-USA survey, we queried the directors of all 5,375 U.S. EDs open in 2016. The survey included 2 questions about TM use. We use descriptive statistics to report characteristics of EDs that do not use TM, EDs that receive TM services, and EDs that provide TM services. Two separate multivariable logistic regression analyses identified characteristics associated with ED receipt of TM services and ED provision of TM services. Variables in the models were defined a priori and included annual adult and pediatric visit volumes, academic status, freestanding ED, urban/rural location, and ED region.
Results: Overall, 4,509 (84%) responded to our survey, with 4,031 EDs responding to both TM questions (75%). Although 1,694 EDs (42%) did not use TM in 2016, most EDs did: 1923 EDs (48%) received TM services, while 414 EDs (10%) provided TM services. Among TM-using EDs, the most commonly cited applications for TM were stroke/neurology (76%), psychiatry (38%), pediatrics (15%), and trauma (11%). Characteristics of TM non-users, EDs receiving TM services, and EDs providing TM services are presented (Table) . In multivariable analysis, characteristics associated with EDs' receipt of TM services were increased annual total visit volume (OR 1.13 per 10,000 visit increase, 95% CI 1.08-1.18) and decreased annual total visit volume by children (OR 0.79 per 10,000 visit increase, 95% CI 0.70-0.89); TMreceiving EDs were less likely to be academic (OR 0.27 Study Objectives: Residency programs struggle to provide meaningful milestonebased data that demonstrates measurable outcomes. Some programs have adopted clinical dashboards to display metrics, such as door-to-provider time, but often there is no explanation of how the resident should use the information to understand their performance. To the best of our knowledge, this is the first study to investigate the use of a resident clinical dashboard to integrate metrics and milestone assessments into ACGME mandated semi-annual evaluations.
We hypothesized that our intervention would significantly improve resident and faculty satisfaction with the feedback provided and discussed during semi-annual evaluations.
Methods: 62 EM residents from a single institution participated in this single blinded randomized controlled study. All residents were provided their own Dashboard via email with viewing instructions. The intervention group additionally received targeted feedback from faculty during their semi-annual evaluations using Key Performance Indicators (KPIs) from the Dashboard based on a synthesis of ACGME milestones, reportable quality metrics, and data registries such as the ACEP Clinical Emergency Data Registry. The control group received standard feedback from end-of shift evaluations and end-of-rotation evaluations only. Impact was determined via satisfaction forms. Data analysis followed intention-to-treat principles and included univariate statistics characterizing the data using both Wilcoxon-Mann-Whitney U and Kruskal-Wallis tests.
Results: 51 out of 62 residents (82%) completed satisfaction forms. Residents randomized to the intervention arm (n¼28) who received targeted feedback using KPIs from the clinical dashboard felt significantly more strongly that their feedback was based on objective data (p¼0.001); they were better able to identify their strengths when working clinically (p¼0.05); and were overall more satisfied with the clinical feedback that they received (p¼0.04). We found no significant differences in resident satisfaction when comparing the PGY years across all responses. Six faculty members also completed satisfaction forms for all 62 resident semi-annual encounters. For the encounters using the clinical dashboard, the faculty felt significantly more satisfied about the quantity of feedback given (p¼0.0001); quality of feedback given (p¼0.0003); that their feedback was based on objective data (p¼0.0001); that they were able to identify the residents' strengths (p¼0.0001) and weaknesses (p¼0.0001); and were overall more satisfied with the clinical feedback that they were able to provide (p¼0.0001).
Conclusions: Using a clinical dashboard to provide objective feedback during semiannual evaluations appears to be more well-received by both residents and faculty compared to standard feedback, such as end-of-shift or end-of-rotation evaluations. Study Objectives: Emergency physicians are uniquely positioned to deliver interventions after management of non-fatal opioid overdose, but little is known about how to most effectively engage patients to improve morbidity and mortality in this vulnerable, high risk population. We sought to develop, refine and pilot a tailored, multi-step intervention for out-of-treatment ED patients after acute opioid overdose that will be acceptable to patients, increase engagement in treatment for opioid use disorder, and improve knowledge of overdose prevention strategies.
Methods: Using a sequential exploratory mixed-methods design, perceived treatment needs and attitudes of out-of-treatment emergency department patients after acute opioid overdose were collected by conducting real-time qualitative interviews with a focus on identifying: (1) facilitators and barriers to accessing treatment for substance use disorders (SUDs) and (2) acceptability of overdose prevention education and naloxone distribution. A purposive sample of 24 adult opioid overdose survivors receiving ED care was identified through screening or staff referral. Included patients were not suicidal, not currently in treatment for a substance use disorder (SUD), and provided consent. Participants were asked about age, race, lifetime number of opioid overdoses, and assessed for opioid dependence using the DSM-IV (MINI-SCID). Interviews were audio-recorded, transcribed verbatim and independently coded using thematic analysis. An interview guide with the domains of overdose knowledge, drug use and treatment history, and perceived needs was used. A codebook was generated using open and axial coding and constant comparison, and data were collected and analyzed iteratively. We identified common patterns across the dataset and grouped them into themes. An audit trail was maintained. Participant incentive was provided. A multi-component intervention for ED patients after acute opioid overdose was created to increase engagement in treatment for OUD and the adoption of overdose prevention and harm reduction strategies. Interview data has been incorporated into our manualized motivational interview based psychosocial intervention, which includes components of overdose prevention education, naloxone distribution, harm reduction, and an offer for the ED initiation of buprenorphine and linkage to treatment. Iterative pilot testing of our multi-component intervention is currently underway.
Results: Participants were an average of 31 years old (range: 22-56), 83% white, 12% black, opioid dependent (83% MINI-SCID+), 67% male, with a median of 2 lifetime opioid overdoses (interquartile range from 2-3; range: 1-11). All reported heroin use preceding most recent overdose. Emergent themes include (1) limited knowledge of overdose prevention strategies, moderate knowledge of overdose response strategies and excellent knowledge of overdose recognition; (2) SUD minimization despite multiple overdoses; (3) ambivalence about SUD treatment effectiveness, with a stated need for social support (eg, housing, mental health); (4) a strong desire to stop opioid use, without concrete strategy as SUD treatment referrals were often refused.
Conclusions: Understanding opioid overdose survivors' knowledge and perceived needs can provide opportunities to improve ED care and referrals for this vulnerable population at high risk for fatal overdose.
